Granulocyte phospholipase D is activated by a guanine nucleotide dependent protein factor.
When post-nuclear homogenates from HL-60 granulocytes are incubated in the presence of CaCl2, GTP gamma S and ethanol, phospholipase D (PLD) metabolizes both exogenous 2-[14C]arachidonyl-phosphatidylcholine and endogenous phosphatidyl[3H]choline to produce 2-[14C]arachidonyl-phosphatidic acid, 2-[14C]arachidonyl-phosphatidylethanol and [3H]choline. Fractionation of the homogenate by ultracentrifugation into cytosolic and membrane fractions results in the loss of PLD activity. However, when these two fractions are combined in the same proportion as found in the unfractionated homogenate, PLD activity is completely restored. This activity is proportional to the concentration of both the cytosol and the particulate fractions. Release of [14C]arachidonate by PLA2 that occurs under these assay conditions does not require the combined presence of cytosol and membrane fractions. We conclude that, in granulocyte homogenates, PLD activity but not arachidonate release, exhibits an essential requirement for a heat-labile factor whose activity depends on the presence of GTP gamma S.